Lafora disease fibroblasts exemplify the molecular interdependence between thioredoxin 1 and the proteasome in mammalian cells.
Thioredoxin 1 (Trx1) is a key regulator of cellular redox balance and participates in cellular signaling events. Recent evidence from yeast indicates that members of the Trx family interact with the 20S proteasome, indicating redox regulation of proteasome activity. However, there is little information about the interrelationship of Trx proteins with the proteasome system in mammalian cells, especially in the nucleus. Here, we have investigated this relationship under various cellular conditions in mammalian cells. We show that Trx1 levels and its subcellular localization (cytosol, endoplasmic reticulum, and nucleus) depend on proteasome activity during the cell cycle in NIH3T3 fibroblasts and under stress conditions, when proteasomes are inhibited. In addition, we also studied in these cells how the main cellular antioxidant systems are stimulated when proteasome activity is inhibited. Finally, we describe a reduction in Trx1 levels in Lafora disease fibroblasts and demonstrate that the nuclear colocalization of Trx1 with 20S proteasomes in laforin-deficient cells is altered compared with control cells. Our results indicate a close relationship between Trx1 and the 20S nuclear proteasome and give a new perspective to the study of diseases or physiopathological conditions in which defects in the proteasome system are associated with oxidative stress.